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Solution of ECE 315 Test 2 FO7

In the space provided below draw a graph of x(t) = 2rect(%) - 3u(2 —t) over the time range

-10 <t <10. Onthegraph put avertical scale. The graph should be accurate enough to be ableto
read approximate function values from it.

(The heavy solid line isthe overall answer. The dashed ones are the individual functions.)

In the space provided below draw a graph of x(t) =—4tri [%J u (t - 1) over thetime range

—10 <t <10. Onthegraph put avertical scale. The graph should be accurate enough to be able to
read approximate function values from it.

(The heavy solid line isthe overall answer. The dashed ones are the individual functions.)
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In the space provided below draw a graph of x[n]= {3— ramp[z(n + 4)]} u[n+1] over the time

range —10 <n <10. Onthe graph put a vertical scale. The graph should be accurate enough to be
able to read approximate function values from it.

(The heavy stem plot isthe overall answer. The lighter ones are the individual functions.)
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In the space provided below draw a graph of x| n]= Gcos(@){u[n +3]- u[n—6]} over the

timerange —10 <n<10. On the graph put avertical scale. The graph should be accurate enough
to be able to read approximate function values from it.

(The heavy stem plot isthe overall answer. The lighter ones are the individual functions.)
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For each signal indicate whether or not it is periodic and, if it is periodic, write in its fundamental period.
(If you think asignal is periodic it would be a good ideato compute its value at a point in time and also at
that point in time plus one fundamental period to be sure you get the same value.)
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x(t) = 45in(207rt) +7sin(247rt) Not Periodic

Thetwo individual fundamental frequencies are 10 Hz and 12 Hz. The GCD is2 Hz. So
f,=2=T,=1/2 and x isperiodic.

OR

Thetwo individual fundamental periods are /10 and 1/12. The LCM is1/2. So
T,=1/2 and x is periodic.

x(t) = 3sin(10t) - 9sin(167t) Periodic Not Periodid

The two individual fundamental frequenciesare 5/ 7 Hz and 8 Hz. The GCD is0. So
f,=0=T, = e and x isnot periodic.

OR

The two individual fundamental periodsare z /5 and 1/8. The LCM isinfinite. So
T, — e and x isnot periodic.

x[n]:Zcos[ZLgn]+8$in[@J Not Periodic

Theindividual periodsare 3 and 14. The LCM is42. So N, =42 and x is periodic.

x[n]:Scos[%nJ+4sinc[gj Periodic Not Periodid

The sinc function is not periodic, therefore x[n] is not periodic.
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Find the signal energy of these signals.

(a x(t) =—4 rect(%j + 3rect(éj

2 - 2
dt = j{—4rect[ﬂj+3rect(£ﬂ dt
i 4 5

E :16_[rect2 tl dt+9jrect2 t dt—24jrect t+l rect t dt
X - 4 - 5 - 4 5

1 5/2 1
E,=16[dt+9 [ dt-24 [ dt=64+45-84=25
-3 -5/2 -5/2
OR
- ) - t+1 t 2 -5/2 ) 1 X 5/2
E, = [[x(t) dt= J{—4rect(—]+3rect(—ﬂ de= [ (-4) dt+ [ (-2) dt+ [t
—oo —o0 4 5 -3 -5/2 1

E =8+35+135=25

() x[n]=ramp[4n]u[5-n]
E = n§|x[n]|2 = n:21|ramp[4n]u[5— n]z = n_25:M|ramp[4n]|z

E, = i (ramp[4n])2 = i(4n)2 :16in2 =16(0+1+4+9+16 +25) =16 x 55 =880

n=0 n=0



@

(b)

Solution of ECE 315 Test 2 FO7

In the space provided below draw a graph of x(t) = 3rect[%) + u(l—t) over the time range

—-10<t<10. Onthegraph put avertical scale. The graph should be accurate enough to be able to
read approximate function values from it.

(The heavy solid line isthe overall answer. The dashed ones are the individual functions.)
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In the space provided below draw a graph of x (t) ==2tri (%j u (t + 1) over the time range

—10 <t <10. Onthegraph put avertical scale. The graph should be accurate enough to be able to
read approximate function values from it.

(The heavy solid line isthe overall answer. The dashed ones are the individual functions.)
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(@  Inthe space provided below draw a graph of x[n] :{1— ramp[z(n+2)]} u[n-1] over

the time range —10 <n<10. On the graph put a vertical scale. The graph should be
accurate enough to be able to read approximate function values from it.

(The heavy stem plot isthe overall answer. The lighter ones are the individual functions.)
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() In the space provided below draw a graph of x[n]= 8C03(%]{u[n +6]- u[n—3]}

over thetime range —10 <n <10. On the graph put a vertical scale. The graph should be
accurate enough to be able to read approximate function values from it.

(The heavy stem plot isthe overall answer. The lighter ones are the individual functions.)
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For each signal indicate whether or not it is periodic and, if it is periodic, write in its fundamental period.
(If you think asignal is periodic it would be a good ideato compute its value at a point in time and also at
that point in time plus one fundamental period to be sure you get the same value.)
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(d)

x(t) = 45in(187rt) + 73in(307rt) Not Periodic

Thetwo individual fundamental frequenciesare 9 Hz and 15 Hz. The GCD is3 Hz. So
f,=3=T,=1/3 and x is periodic.

OR

Thetwo individual fundamental periods are 1/9 and 1/15. TheLCM is1/3. So
T,=1/3 and x is periodic.

x(t) = 4sin(12t) - 5sin(187t) Periodic Not Periodid

Thetwo individual fundamental frequenciesare 6/ 7 Hz and 9 Hz. The GCD is0. So
f,=0=T, = e and x isnot periodic.

OR

The two individual fundamental periodsare 7 /6 and 1/9. The LCM isinfinite. So
T, — e and x isnot periodic.

x[n]:Zcos[?]+8$in[3L5nJ Not Periodic

Theindividua periodsare 5 and 10. The LCM is10. So N, =10 and x is periodic.

x[n]:gcos[zi;]+2sinc(gJ Periodic Not Periodid

The sinc function is not periodic, therefore x[n] is not periodic.
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Find the signal energy of these signals.

@ x(t) =-2 rect[%) + 6rect[%)

2 - 2
—2rect E + 6rect 1 dt = j —2rect E + 6rect l dt
4 4 i 4 4

E :4J.rect2 E dt+36‘[rect2 l dt—24‘[rect E rect l dt
o 4 i 4 i 4 4

E, = i|x(t)|2 dt= |

—oo

3 2 2
E,=4[dt+36]dt—24[dt=16+144-72=88
-1 -2 -1

OR

E, = T|x(t)|2 dt= T{-ma(%) - 6rect(£ﬂ2 dt = j(—z)2 dt +jl(4)2 dt +£62dt

E, =4+48+36=88
(b) x[n] = ramp[3n:|u[4— n:|
E = i |x[n]|2 = _i |ramp[3n]u[4— n]z = _Z |ramp[3n]|2

E = i (farn|0[3n])2 = i(3n)2 = 9in2 =9(0+1+4+9+16)=9x30=270
N=—co n=0

n=0
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Solution of ECE 315 Test 2 FO7

In the space provided below draw a graph of x(t) = 3rect(%} + u(l—t) over the time range

-10 <t <10. Onthegraph put avertical scale. The graph should be accurate enough to be able to
read approximate function values from it.

(The heavy solid line isthe overall answer. The dashed ones are the individual functions.)

In the space provided below draw a graph of x (t) = -5tri (%) u (t + 2) over the time range

—10 <t <10. Onthegraph put avertical scale. The graph should be accurate enough to be able to
read approximate function values from it.

(The heavy solid line isthe overall answer. The dashed ones are the individual functions.)
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In the space provided below draw agraph of x| n| :{4— ramp[4(n +1)]} u[n-2] over the time

range —10 <n<10. On the graph put a vertical scale. The graph should be accurate enough to be
able to read approximate function values from it.

(The heavy stem plot isthe overall answer. The lighter ones are the individual functions.)
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In the space provided below draw a graph of x[n]= 7cos(%j{u[n +4]-uln —5]} over the

timerange —10 <n<10. On the graph put avertical scale. The graph should be accurate enough
to be able to read approximate function values from it.

(The heavy stem plot isthe overall answer. The lighter ones are the individual functions.)
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For each signal indicate whether or not it is periodic and, if it is periodic, write in its fundamental period.
(If you think asignal is periodic it would be a good ideato compute its value at a point in time and also at
that point in time plus one fundamental period to be sure you get the same value.)
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(d)

x(t) = 45in(507rt) +7sin(20nt) Not Periodic

Thetwo individual fundamental frequencies are 25 Hz and 10 Hz. The GCD is5Hz. So
f,=5=T,=1/5 and x is periodic.

OR

Thetwo individual fundamental periods are 1/25 and 1/10. The LCM is1/5. So
T,=1/5 and x is periodic.

x(t) = 4sin(16t) - 5sin(36t) Periodic Not Periodid

The two individual fundamental frequenciesare 8/ r Hz and 18 Hz. The GCD is0. So
f,=0=T, = e and x isnot periodic.

OR

Thetwo individual fundamental periodsare 7 /8 and 1/18. The LCM isinfinite. So
T, — e and x isnot periodic.

x[n]:Zcos[%]+8$in[%J Not Periodic

Theindividual periods are 8 and 20. The LCM is40. So N, =40 and x is periodic.

x[n]chos 20 ) eging| Periodic Not Periodid
5 10

The sinc function is not periodic, therefore x[n] is not periodic.



4,

Find the signal energy of these signals.

@ x(t) =2 rect(%} + 4rect(%}

2 - 2
—2rect ﬂ + 4rect ﬂ dt:J' —2rect ﬂ + 4rect E dt
4 2 s 4 2

E :4_’.rect2 =3 dt+16‘[rect2 t=2 dt—lGJrect t=3 rect t=2 dt
) 4 J 2 J 4 2

E, = i|x(t)|2 dt= |

—o0

5 3 3
E, :4jdt+16jdt—16jdt:16+32—32:16
1 1 1

OR
oo oo 2
E, = [|x(t) dt= j{—z rect(%) + 4rect[%ﬂ dt = j(z)2 dt + j(—z)2 dt
—oo —oo 1 3
E,=8+8=16

(b) x[n] = ramp[Sn]u[:%— n]

E = n§|x[n]|2 = n:21|ramp[5n]u[3— n]r = nijramp[Sn]r

E = i (ramp[Sn])2 = i(Sn)2 = ZSi n* = 25(0 +1+4+ 9) =25%x14 =350

n=0 n=0



